During a high-pressure sintering (HPS) process of a stoichiometric Al 7 Cr mixture, the ternary phase Al 45 Cr 7 C 0.32 (pentatetracontaaluminium heptachromium carbide) was obtained serendipitously. The C atom (occupancy 0.32) is irregularly surrounded by six Al atoms.
During a high-pressure sintering (HPS) process of a stoichiometric Al 7 Cr mixture, the ternary phase Al 45 Cr 7 C 0.32 (pentatetracontaaluminium heptachromium carbide) was obtained serendipitously. The C atom (occupancy 0.32) is irregularly surrounded by six Al atoms.
Structure description
Phase formation of a quasicrystalline phase in an Al-Cr alloy by ion irradiation of an amorphous film was reported by Lilienfeld et al. (1986) . The structure of the binary phase Al 45 Cr 7 (-Al 7 Cr) phase was determined by Cooper (1960) . During a project aimed at formation of quasicrystalline material in the Al-Cr system under high-pressure conditions, we obtained the title compound and learned that light atoms can be incorporated into the Al 45 Cr 7 host structure. We attribute the slight increase in the unit-cell lengths and the decrease in the monoclinic angle in comparison with the values of the binary phase reported by He et al. (2006) (Áa = 0.028 Å , Áb = 0.016 Å , Ác = 0.0136 Å , Á = À0.03
) to the presence of partially occupied light atoms that must have been diffused into the crystal structure during the HPS process, or were present as impurities in the employed metals. In principle, the light atoms could be boron, nitrogen (from the BN crucible), or carbon (from the graphite liner). In fact, we found that the educts were contaminated by small amounts of carbon (see Supplementary information).
The asymmetric unit of Al 45 Cr 7 C 0.32 comprises of sixteen Al, three Cr and one partially occupied C sites (occupancy 0.32). Since the host structure has been described in detail (Cooper, 1960; He et al., 2006) , we discuss here only the role of the additional carbon atom in Al 45 Cr 7 C 0.32 . The position of the C1 atom in the crystal structure can be seen in Fig. 1 . It is located on a site with symmetry m (Wyckoff position 4i) and is connected to six data reports Al atoms that form an irregular polyhedron (Fig. 2) . The distances between C1 and Al1, Al3, Al5 and Al7 are 1.878 (16), 2.351 (16), 2.497 (6) and 2.378 (13) Å , respectively.
Synthesis and crystallization
The elements Al (indicated purity 99.8%) and Cr (indicated purity 99.95%) were mixed in the stoichiometric ratio of 7:1 and initially ground in an agate mortar. The blended powders were then placed into a grinding tool with a diameter of 9.6 mm and pressed into a tablet at about 3.5 MPa slowly and continuously for about 5 minutes. A cylindrical block 9.6 mm in diameter and 10.0 mm in height was obtained without any defects such as cracks or deformations. The cylindrical block was then inserted into a six-anvil high-pressure apparatus for HPS experiments, pressurized up to 5 GPa and heated to 1183 K for 30 minutes, cooled to 1033 K and held at that temperature for 2 h, and then rapidly cooled down to room temperature. A fragment 0.05 Â 0.04 Â 0.02 mm 3 in size was selected and mounted on a glass fiber for single-crystal X-ray diffraction measurements.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 . After consideration of all atoms in the Al 45 Cr 7 structure, we found significant remaining electron density (2.1 e À Å 3 ) that was modelled as a carbon atom with partial occupancy. The site occupation factor was refined freely and converged at 0.160 (11). The C atom was treated with an ISOR command to get a physically reasonable shape. The remaining maximum and minimum electron densities are located 0.88 Å from atom Al6 and 0.48 Å from atom Cr1, respectively.
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Figure 1
The crystal structure of Al 45 Cr 7 C 0.32 . The Al 6 polyhedra around C1 atoms are emphasized.
Figure 2
The coordination sphere of the underoccupied C1 atom in detail. Displacement ellipsoids are given at the 99% probability level. Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

